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Archives of the past 
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Svalbard: 6 sub-fossil Arctica islandica 
Raised beach deposits 
shells found ~5-10m a.s.l. 









     An 11-year solar signal in marine bivalve shell growth?   Lars Beierlein   OSM2014 
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Solar forcing & shell growth 
11 year sunspot Schwabe cycle 
–  Number of dark spots on the Sun´s surface ranges from 0-200. 
–  Linked to Sun´s magnetic activity (à 22-year Hale cycle). 
–  Net increase in total solar irradiance of about 0.1% (±0.06°C). 
Indirect influence 
 Amplifying mechanism 
 needed. 
 In bivalves via: food and/
 or temperature. 
http://en.wikipedia.org 
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11-year signal 
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11-year signal: Ram et al., 1997 
GISP2 ice core 
Greenland 
dust concentration 
100,000 yrs BP 
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AD 1650 to 1713 
AD 1798 to 1840 
from Panno et al., 2009 
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11-year signal: Damon et al., 1998 
tree-rings 
Sequoia National Forest 
AD 1065 to AD 1250 
Tom Swetnam/University of Arizona 
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11-year signal: Bondarenko & Evstafyev, 2006 
spring phytoplankton 
Lake Baikal 
AD 1943 to AD 2005 
barentsportal.com 
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11-year signal: Halfar et al., 2007 
copyright Steffen Hetzinger 
coralline red algae 
W Bering Sea/ 
Aleutian Island region 
 117-yr long chronology 
     An 11-year solar signal in marine bivalve shell growth?   Lars Beierlein   OSM2014 
11-year signal: Butler et al., 2012 
bivalve A. islandica 
North Icelandic Shelf  
1357-yr long chronology 
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11-year signal 




SGI data by Michael Carroll 
(from Carroll et al., 2014) 
 





1965,0 1972,5 1980,0 1987,5 1995,0 2002,5 2010,0
































20° E0° -20° W
75° N
70° N
65° N R = -0.64      p=0.00002 





SGI data by Mikael Sejr 
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Latitude dependence 
Earth´s magnetic field 
http://nasa.gov 
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Conclusions 
?  11-year signal in sub-fossil             
A. islandica from the high Arctic 
?  marine, freshwater and terrestrial 
archives show 11-year signal 
–  Sun as common (external) driver 
accepted 
?  IF 11-year signal is related to the 
Sun, what is the amplifying 
mechanism for marine bivalves? 
–  UV-B radiation inhibits photosynthesis in 
phytoplankton 
–  affects food quantity/quality at benthos 
http://nasa.gov 
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